Although floods often have negative mental outcomes, not all people exposed to flooding are affected equally in terms of health problems. Previous research has identified several factors that are supposed to mediate or moderate the impact of flooding experiences on mental health, including personal factors, flood characteristics, and social factors (Fernandez et al., 2015) . Personal factors refer to individual-level characteristics like socioeconomic characteristics, existing health problems, but also (cognitive) coping styles (Bei et al., 2013; Carver et al., 1989; Mason et al., 2010) or perceived self-efficacy (Benight and Bandura, 2004) . For example, high levels of ego-resilience, i.e. an "individual's capacity for flexible and resourceful adaptation to external and internal stressors" (Alessandri et al., 2012, p. 139) , were positively associated with more favorable mental health outcomes following traumatic experiences (Philippe et al., 2011) . Flood characteristics refer to the severity of exposure or perceived severity of losses. Not surprisingly, severe negative flooding experiences like high property losses or the need to relocation are associated with poorer mental health outcomes (Bubeck and Thieken, 2018; Fernandez et al., 2015; Foudi et al., 2017; Mason et al., 2010) , Social factors refer to general or hazard-related social structures (e.g. flood action groups; (Dittrich et al., 2016) which generate the social support needed to cope with losses due to flooding (Bubeck and Thieken, 2018) . In contrast to personal factors and flood characteristics, social factors have received less attention when discussing the impacts of flooding on mental health. Previous work has introduced conceptual distinctions between different types of social support (e.g., emotional, informational and tangible help; (Norris et al., 2005) , sources of social support (e.g., partner, family, friends, community members or professionals, Kaniasty and Norris, 2009) , and between perceived and received social support (Kaniasty and Norris, 2009; Fernandez et al., 2015) . Existing empirical evidence already corroborates the assumption that social support is also beneficial for post-disaster mental health conditions (see Bonanno et al., 2010; Kaniasty and Norris, 2009 , for reviews). Nat. Hazards Earth Syst. Sci. Discuss., https://doi.org/10.5194/nhess-2018-389 Manuscript under review for journal Nat. Hazards Earth Syst. Sci. Discussion started: 14 January 2019 c Author(s) 2019. CC BY 4.0 License. Less agreement exists, however, about the specific way(s) through which social support can affect mental health outcomes and post-disaster recovery. Previous theorizing has developed three models of how social support may influence the relationship between stress and mental health (Wheaton, 1985) . First, the main-effect model (or distress deterrent model) assumes a generalized beneficial effect of support on mental health that origins from people's inclusion in tight-knit social networks (see Fig. 1a ). Inclusion in tight-knit social networks cannot only provide direct material resources but also psychological resources like a sense of predictability and stability in one's life and positive self-worth. Both types of resources can help individuals to maintain positive affect states (Cohen and Wills, 1985) . Second, the stressbuffering model states that social support dampens the negative effect of stress on mental health (see Fig. 1b) . Statistically, the stress-buffering model assumes that social support moderates the effect of stress on mental health. Past research has identified different stress buffering mechanisms of social support (Cohen and Wills, 1985) , for example people's perception that other (individual or collective) actors from their social networks can provide sufficient resources to reduce or mitigate the negative consequences of a threatening situation.
If such resources are available, people may alter their appraisals of stressors or change their coping responses (e.g. more problem-focus coping), leading to better adjustment. As a third possibility, the social support deterioration model assumes that people who experience severe disaster losses perceive less post-disaster social support and social embeddedness (see Fig. 1c ; Kaniasty, 2012; Kaniasty and Norris, 2009) . Statistically, this model expects a mediating role of social support on mental health.
(Insert Figure 1 about here)
In the flood context, the empirical evidence for the three models is mixed. A number of studies have corroborated the main-effect model and the social support deterioration model (Bei et al., 2013; Bubeck and Thieken, 2018; Dai et al., 2016; Kaniasty, 2012; Kaniasty and Norris, 2008; Norris et al., 2005; Ruggiero et al., 2009; Wind et al., 2011; Komproe,   113   114   115   116   117   118   119   120   121   122   123   124   125   126   127 128 2012). In contrast, less evidence has been found for the stress-buffering model (Benight, 2004) . The mixed empirical evidence for the three models, however, might simply be attributable to the fact that previous disaster research has focused on testing the main-effect model and has paid less attention to the stress-buffering model. Conceptually, Cohen and Wills (1985) have hypothesized that the specific effect of social support (main-effect vs.
buffering effect) may depend on whether social support is defined as the availability of resources that help to ameliorate the threat (functional measures of social support) or as peoples' degree of integration in social networks (structural measures of social support). They provided first evidence for their assumption that the buffering effect of social support was more pronounced for functional measures of social support than for structural measures.
Likewise, Cohen and Wills (1985) found support for the main-effect model when using structural measures. Other results seem to corroborate this reasoning. Benight (2004) found that the buffering effect on post-disaster distress was stronger for collective efficacy as compared to general social support. The measure of collective efficacy used in this study resembled more closely a functional measure of social support, including questions on the community's (physical, financial, non-material) resources to respond effectively to disaster events. In contrast, his measure of social support referred to more general (and not necessarily disaster-related) facets of social support, such as the availability of persons to associate with or to talk to about problems (i.e. structural measure of social support). In line with the findings of Cohen and Wills (1985) , Benight's (2004) results showed a main effect of social support (structural measure) but not of collective efficacy (functional measure) on psychological distress. However, as the sample size of the Benight (2004) study was below 50 participants, these findings need further replications.
In sum, previous research has found evidence for the beneficial effects of social support on people's post-disaster adjustment. Less clarity exists about the ways how different forms of social support influence the relationship between disaster-related stress and mental health outcomes (main-effect vs. buffering model). One reason for this might be the lack of 
The Present Research
The present research has two main objectives. First, we aim to investigate in more detail how flood-related stress (i.e. material and non-material losses due to flooding) and social support may affect mental health outcomes of flooding, both individually and jointly. We therefore test the (relative) predictive power of the main-effect model and the stress-buffering model of social support based on a German community sample affected by flooding. We assume that previous research on flooding has underestimated the effect of social support on mental health by focusing on main effects. A more rigorous analysis needs to investigate possible main and interaction effects of social support to account for the -possibly -multiple ways how support may influence mental health outcomes. Second, previous work has often used measures of interpersonal social support or has focused on personal determinants of protective behavior (Begg et al., 2016; see Bamberg et al., 2017 , for a meta-analysis). In contrast, collective-level factors such as a community's capacity to deal with natural hazards (i.e. community resilience) have received less attention (but see (Lowe et al., 2015) . As natural disasters usually pose a challenge not only to single individuals but to society at large, more research is needed to investigate the effects of collective-level variables on post-disaster mental health beyond the effects of interpersonal social support measures (see Fritsche et al., 2018 , for a similar social psychological approach to addressing global environmental problems). The present research thus applies measures of interpersonal social support to flooding as well as of collective social support (community resilience). Resilient communities describe communities that can "cope effectively with and learn from adversity" (Pfefferbaum et al., 2011, p. 1) .
Following our theorizing above, we expect the buffering effect of social support to be more pronounced when applying measures of collective (vs. interpersonal) social support. Measures. Table 1 presents the means, standard deviations, Cronbach's alpha coefficients (provided in parentheses), and inter-scale correlations for each of the variables.
Unless otherwise noted, all items used five-point Likert scales. To fit the requirements (space limitations) of a field study, the scales were operationalized with a limited number of items (or single items). We assessed perceived consequences of the flood event (i.e. flood-related stress) with four items (six-point scale, 0 = not affected, 1 = not very severe, 5 = very severe).
The items referred to the severity of the consequences for respondents' house/flat, other valuables, general financial situation, and their psychological well-being (Begg et al., 2016) .
Next, we measured post-disaster mental health, including measures of psychological and physical distress as well as sense of coherence. Participants answered three items on floodrelated psychological distress ("How often have you felt [upset, anxious, sad] during the last four weeks?"; 1 = never, 5 = very often) taken from the Short-Form Health Survey (Ware and Sherbourne, 1992) . Four items measured flood-related physical distress ("How often have you had [headache, heart palpitations, upset stomach, stomachache] during the last four weeks?"; 1 = never, 5 = very often). As an additional health-related variable, a 5-item measure of sense of coherence was included in the questionnaire (Schumacher et al., 2000) ; example item: "When you think about your life, you very often: 1 = feel how good it is to be alive, 5 = ask yourself why you exist at all"). Sense of coherence (Antonovsky, 1988) refers to "people's ability to assess and understand the situation they were in, to find a meaning to move in a Perceived collective social support (community resilience to natural hazards) was measured with the Communities Advancing Resilience Toolkit Assessment Survey (CART; Pfefferbaum et al., 2015) . The scale had been translated to German by a back-translation procedure. Due to space limitations, we had to reduce the number of items from 21 to 14 items (example items: "People in my community feel like they belong to the community", "My community has resources it needs to take care of community problems (resources include, for example, money, information, technology, tools, raw materials, and services)"; 1 = totally disagree, 5 = totally agree). Participants also answered three items on perceived interpersonal social support taken from the social support questionnaire (Fydrich et al.; example item: "I have people close to me, if I need someone to talk to", 1 = totally disagree, 5 = totally agree). Finally, participants were asked to answer a five-item measure of ego-resilience (or resilient coping) based on Kocalevent et al. (2017) . The scale measures individual differences in people's tendency to cope with stress in an adaptive manner and served as a covariate in the analyses (example item "Regardless of what happens to me, I believe I can control my reaction to it"; 1 = totally disagree, 5 = totally agree).
Results
Analysis strategy. The data was analyzed using SPSS software (hierarchical multiple regression) and Mplus 7.3 software (path analysis, multi group comparison). Following Aiken and West (1991) , all interactions were probed at one standard deviation above (+1 SD) and one standard deviation below (-1 SD) the mean of the moderator. All continuous predictors were mean-centered prior to the calculation of the interaction terms.
Hierarchical multiple regression analysis results. Based on their substantive positive inter-correlations (see Table 1 ), we combined the three measures of psychological and physical distress and sense of coherence into a single measure of post-disaster mental health. More exploratory, we also tested whether the indirect effect of perceived consequences on life satisfaction through mental health was conditional on the level of collective social support (high vs. low collective social support). As we had found a buffering effect of Nat. Hazards Earth Syst. Sci. Discuss., https://doi.org/10.5194/nhess-2018-389 Manuscript under review for journal Nat. Hazards Earth Syst. Sci. Discussion started: 14 January 2019 c Author(s) 2019. CC BY 4.0 License. collective social support on post-disaster mental health, we tested whether mental health would mediate this buffering effect on life satisfaction. We used the multiple group option of Mplus to test for a possible conditional indirect effect. More precisely, we estimated simultaneously the same association structure between perceived consequences, post-disaster mental health and life satisfaction for participants with lower levels of collective social support (N = 54) and participants with higher levels of collective social support (N = 64). The median split of the perceived collective social support variable (Md = 3.14) was used for creating these two subgroups. Figure 4 presents the results of the multiple group analysis.
(Insert Figure 4 about here)
In the multiple group analysis, the significant interaction effect of perceived flood consequences and collective social support should be reflected in a significantly stronger flood consequences -mental health association in the low collective social support subgroup This adds further empirical evidence to the so-called stress-buffering model that states that social support dampens the negative effect of stress on mental health (Wheaton, 1985) . More exploratory data analyses also indicated that negative flooding experiences have a conditional indirect negative effect on life satisfaction, completely mediated by mental health. Sub-group analyses showed that this indirect negative effect on life satisfaction is substantially reduced when collective social support is high: For the sub-group with low collective social support, negative flooding experiences have a more than three times higher indirect negative impact on post-disaster life satisfaction than for the sub-group with higher collective social support. Again, these findings support our call to account for possible buffering effects of social support -also on the downstream (i.e. more distal) consequences of flooding -by applying appropriate research designs (e.g. moderator analysis).
Conclusion
The present results impressively underline the significance of the social support construct for our understanding of how people cope psychologically with the negative consequences of (Coleman, 1988 , Portes, 1998 , Putnam, 2000 . (Bamberg et al., 2017) . Focusing on models of collective behavior (Fritsche et al., 2018) could foster the development of theory-based interventions that also promote collective (e.g. communal) support systems. As an example of such interventions, the Communities Advancing Resilience Toolkit (CART) aims to assist communities in systematically enhancing their resilience to disasters (Pfefferbaum et al., , 2015 . CART is a community-driven intervention that consists of a strategic planning process for building community resilience to disasters with instruments for collecting data to develop and implement resilience-building strategies. Previous applications of the CART survey instrument have corroborated the proposed model structure (Pfefferbaum et al., 2015; , but (longitudinal) evaluations of the community toolkit as an intervention program are a pending task for future research. We are convinced that theory-based development, implementation, and evaluation of collective-level interventions provide a feasible avenue for social science disaster research both theoretically and practically. 
